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[ff*JS8] Sufei->'^^7^/w;:^;55t h^feS:^±:^^/i-^ (HIV) X^ 
Irt*3S9] ffllBH I I V- 1 Tfc^s fS*^8fS^(7)-<i7^-. 

o im^'T'Xn^^ otitis a g^U^p o 1 iie^^i^i^-r^. IS*^1 OlSfc 



t I 

(3) 2002-508184 
IfS^:^! 3] mm^l^^'>^ J^^^t^y^ h^feS^^'?-r/l-^ (HIV) 

[fs^^si 4] suisH I vt^n I V- 1 T'fo^. m^-^i ^^m<D^<>y^ 

a) i) ^UV^l>>r/i-:=^t-^LrtiattT*fc^ g a gCO±«<7)gS^y>l:^3feb/^ 

7i< v^v^>^^;=^ 5: YX*h^. t^<:>:^M^^m 

m^n/cg a gSe^. m^^tltcp o 1 ae^X(i5l3^$tl.fcg a sRl^P o 

mijLTR^t53' {IILTR^^^. ^ ^ 5 * ftlj L T R (7)U 3 ffi^cT:*!^ 
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uvxi^^ )vy^^^ ate^i|^ig<7>yciJ6co— fSKJilAT'fc^ (Mill 

er. Nature. 357:455-460 (1992) )o \^V^tP^ 

^^(Oj^Sidi^^^g^i^^-^^^K^ (in trans) T^tt^^^-T^^^ 

^<y^^iyl^^-t:^ Z.tt^^'^W.'X^^ (Wa t a n a b eRXiT e m i n . M 
olec. Cell Biol. . 3 (12) :2241-2249 (1983 
) ;Mannib. Cell. 33:153-159 (1983) ;Embret 
s o n^U^T em i n. J. Viol. . 61 (9) :2675-2683 (1 
9 8 7) ) o 1/ hnT^^;:^yW>?:y'ir-i/>^^JiattOlt^t^Ki-^%^f:i. S* 
^(Cloyd^. J. Exp. Med. . 151:542-552 (19 80 
) ) ^U^SSS (Donahue^. J. Exp. Med. . 176:1125 
-1135 (199 2)) ^;lioV^TT y ^-^^^^M^-r^r ^^i^^^tLTU^^. 

r^tr^T^V h(01^ h n tj7xr/u^ (RCR) ^^t.^^^^Mti^<D^^ 

^< ^ ^^J5g V > T R C R (Dife^iD -SI tgtt ^g/h tcii" 5 
t^. ^<y^'-^J^y'^m-^^2m<D^ J J^^ m:^\t. —Z^t^ig a g^^tJ^p o 1 tt^ 

(Bosselmanb.Molec, Cell Biol. . 7 (5) 179 
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7-1806 (1987) ;Markowitz^. J. Virol. . 62 ( 
4) : 1120-1124 (1988) ;Danos RXJ^M u 1 1 i g a n . P 
roc. Natl. Acad. Sci. . 85:6460-6464 (1988 

-f ^fcit»t;iM^b< ^kV^»e^M^l^t^^cSS (D a n o s^tJ^Mu 1 1 igan 
. mj|£) (B o s e 1 ma n StjIE ;Markowi tz^. SufS) 

(cip^r. mmxnmmmm^^^m<DmB'f-^^t^m^^ h ^ j^:^x^^ 

Hiv)-efc-5o In V i V o^c^oV^-CH I v(i. y ^-^^^^t/-^ :7 r " 

V i t r o^:l*5V^r. HI Vf^. ^^S^g-v n :7 r - (MDM) (D^-t^ 

HeLa-cd4 T y :^y<mmmi,^m^'t ^ ^ ^ ^^^r-t 

g a g h y ^ (ma) ^ ^^ttc?^ (K a r y o p h i 1 i 

c) t^y ;<^>'-^5Si5^>^^°^^. vpr.^U^gag MA^ V^-?^ RcOC 

mt-.:^.^.^uiy:yj!km<omm^mm^iti^':f'r/i^ (nls) ?r^tPo 



(7) 2002-508184 

i V o^IJ^e X V i V otc4ott^^A:SLt/^mt-^^-efo^„ 

a$tbfc3f[§(7)jte^^*'-t-5 : g a g. p o 1 St^ e n v "9 . rttbt^Ji 
. 2fiOSV^7^^gS^Sa^U (LTR) ;6SKSU•rv^^o gagite^tl. 

r— ifStK^ Vv"^^— if Kb ; ^tfeU^tC. e n vite^ti. ^>r>'^'^CO^ 

/u::^mM{::-'-i:,^^^J:i^<o^>'^i'^^^^^^^'^ ^>'^'>^ ^^^i^^ v i f . 

vpr^ tat^ rev^ vpu^ nef v px (HIV— 1. HIV— 2 

RX^/Xit.S I V) ^■^t^mmi^^^'^'f'^o 

^ij TSb^o ^^zft^V^f^ ^>>r/w;^RNA^7)^S^tf 
y<y^ — i^^^^mM. i-?i^-^g. ag. po l^T>*env. JEClfl 
r e wRXit a t ^^"T-S 2 =ffia±^^-<^ ii'^^cf^^^JiS^ h ^ V:?^ 



i 
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i n ih(Dt^:SC (Sci.. 272:263-267 (199 6)) ; RXfZ u 
f f e r e y h<Dt^X (Nat. Biotech. .15:871-875 (1 
9 9 7) ) ?r#RS£Drto -^{crttibO-<^^-{t. zf'^:^^ K^-<-:^l-L. 

-<?:)gag. po lS:t;^en Vilest. ^^^S^t^5'^{-^^V^T<2^^T*fe5o 

(env) KLrv^5^^^»*i-^::i:^^"C#^o 
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(MoMu L V3iimML V) . — <4 ^ :^^M^ ^ ^^^^ (HaMuSV^i 
t^HSV) . '^^:^%^^Ay^^yl^:^ (MuMTV^lflMMTV) , ^af^T}^^ vi^/UQ 
Skm^-(^^:^ (G a L VXf^GALV) . \l h^^^^^^ ^ (HIV) RX/ 
y ^ y^^m.^ ^ f^y^ (RSV) -^-^tst^. Z.^^\^W^'^^^^(OX\%fi:\^. 7k 

?&ttPF^iJ^»>'</^^ (vsy) ^HT^^^-G (vsvG) . l"^^^ A )'^:^my^^ 

V LTRtCigld^f^n^S I vmm^m^. S I V?rgaf.^b^<CVN|igfimu^ V 

vsv G(^ffi^x.^7-r/»-^t-J[S®^c^Ti±fflJiao®H^M4-i-5c?^x^ vsv 

G^>'/-^^K*tM^bv^e n va>E^r'fc5^s. VSV cnm^mm^t-^ 
x^mxhV'i^^o i^oT. vsv GCiPi-^jte^tT) J: 5?i?iie^^^<^ffl^ 

i^^^MT'/cfV^^-a-t-*^. VSV G^^^?g3EStt;65S/J^^C7ie i 5tcIiSn"e#^ 
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^iJ;tt^Go s s e n^tJ^Bu j a v d<Dt^X (Proc. Natl. Acad 
Sci. . 89:5547-5551 (1992)) {cm^^tlf^T h^i^^ 

m^^^^ ^ i^^-ttfc^^tcv s V G<Dmmmm^^^^ir^f:LMcmm't^ r t 

;65T^'5o t^or. t e t/VPl 6 h "7 > ^ ^-<-^ -l^. %~'<0-<^ ^ 

^#co^^^*i:5r ^^Eft-f^c if^b<fi. ^SBS^Uf^. >^n^-^ 
=3ry ^ae-T-^^l^^o ro^^g^BE^iJl^i. ^ff*L<(l'J'^/i- 

(7) Sb:^6^^m ^ ^ ^ -r ^ ^ -tr # ^ o 

y -<^=^ Y\%. m^mmz.mt^f^^'^. 5, 359, 046-^ 



(11) 



-<-^:S^f^ h y (triplex agent) ^rfflV^T. 

o 

NAXf'iRNA^J-^'Cfo^ (Weintraub. Sci. Am. . 2 6 2:4 

0 (1 9 9 0) ) o mm^^^^x. .T:y^'t>^:;^mm\^. ^i^;;-r5mRNAtc/> 

-f7^y<5^XU. 2^m'^l^^^^f^'r^o ^J5S(i 2*mmRNA^laIRb?iV^C0T- 
. T>'^-t>':^;^^l:imRNAc7:)§^IR^SS*-r^o ^ l 5fliiU±cD^ ^ K 

(Marcus — Sakura. Anal. Biochem. , 172:289 
(1 9 8 8)). 

DNAc^ilt9 tC##o#. 3;$:»^>-^/u?rJf^^-t-5 K y ^ U :y t LT^ 

flfz.m^^±.(0%^^<Dm±^mmrr^X.b\:iWL%^-i-^^tt^X^^ (Mahe r 
b.Antisense REs and Dev., 1 (3) 227 (199 
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1) ;Helene, Anticancer Drug Dis..6(6) : 
5 6 9 (1 9 9 1) ) o 

y 7}? if >r i^ ^ . ftil (7) 1 R N A $r D N A ©J PS^ V-K^i^WT— ^ \z.mU <D 

^mx*^m^\^^^'t^^ti ^^-r 5 R n A^^Tfc ::tb?>coRNA«r=^-- 
Kb-Cl^55^^ KiS^'J</:»f^tffiS:ili:T. R N A^^^K^6V^-r#m6^^ ^ U 

Kga^fi^|g^ab^»fi-^^^^^{'^-r5r.i:;iSpXfg-efc§ (Cech. J. 
Am er. Med. Assn, . 260:3030 (l988))o :i(DX,0^^ 
-)o^<D±^ V ^^IJ^Ji . ^'^(D^m^^'t S m R N A(0:^t^^mmt ^ tb^ ^ ^ 

\±f^\^t^. ^ >^—y=^x2i^^ mzy^i^^—z^inui^ (7-1 FN) -efc"9. 

MSa^H^ (TNF) J^I^^S^--^^ n:7 v^nu^—flj^a^ (GM- 

CSF) T'fe^c :i<oJ: 5?ie^^>i^#MaJ3SXt^-^^n/7r--i^{-i^^^tt. $fe 
hy:^:^?^>y'y:y^>^^'^>'^^W (cftr) m&'^^^'t^^^m(Dm 

S^U/c^Ji^CD^fit. JL\'t^m.-W&^h\^<\'tm'^m (ventricular 
c a V i t y) -^<DJL\±^^m(Omm<DmWT'--(0 in v i v oXCOm^KWi 

iibrv^a. v^mmm. i/yr*fflj§s. mmwmf&'xm^'^mum^^m (t r a 

nspiantation) Xli r>/^:7 hj (c^fflT'^^o ^ J: 5 ::7 
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h{bt-M-r5:&&ft> mmm^a-tm^r-^^. ^s-ob j o r k i undSiu^s t 

e n e V i S^(^)N e u r a 1 Grafting in the Mamma 
lian CNS (1 9 8 5^) ^;l|S«^;^^TV^5o 

-i^-f yi^;^ t;i#Ai-5 r t ^^^M* \ 

7ii^(=9;K^5>-?-. #t-DNA^«*-r^o ^^^^^fi. DNA. cDNA. -^/^gD 

NA. RNAXf^-=eti.^t^m^ii:^^tf^'^?ie2it-*5lti-^r <h;&s-e#^o 
J: i^DNA^r^-a U#^o Mt:i:icoi: 5 ^^^.^ i^DN A*^. :/n^-^ 
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Sa-r^:i^;65T*#5o fe^V^fi. ;^ ryir^v^-r-RNA (mRNA) (1. SaiS/J)^ 

:fe»>>fyP;^ (HIV) (7>f|^^-Cfc5o w(7? e n vt^H I Vi^^O'^-f/Uy'^t^lS 
. poK env. t a t RXf t e v <D X. ^ ^J:m.^K.^^ V :t>(Oy<^y ^ — iy:^^ 

Vyi^y^^^>^>&Xnn^^^m:^X^. il^f^neo. DHFR. G 

LfcTtea^rFS 5 , 6 8 6, 2 7 9-^; RmcO ray h(Dt^:P: (P r o c. N 
atl.Acad. Sci.. 93:11400-11406 (1996))^ 
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tuIEZ u f f e r e y b<Ot^:SClt.. H I V- 1 en vit^^^r^tf p o 1 <D 
:i(Dmmm^. t a t:35:0^r e vE?U^^^. ^^o3' ffiOLTRi^Tffy ASE 

m^\t^ ^ &(0±.m<DY{lV^m\^^XW.^ir^^tt^X^^o Mt-env<DT 

m^>^<^v.xh^ t a tMmtmm^\^x^'^^x\^^^x.of^\-':^'^^'<j^:^ 

PI&^fflV^5 (M a n i a t i s Mo lecularCloning:A 
Laboratory Manual. /I- V:^yV . NY, 




gland Biolab s tttT^^p^p:^ ^ n >/^#0S.co r <!r □ — llxt-. 

KXftDNAsa^ij^ 1 M g?r. m2o ti 1 (Dy<yyr—m^x*mmi^=^y hX- 
xh^f)^. ^(D^j^hw^m-r^^t^'^x^^a ^-r ^'^^-^-v'a ^-^^ 

fibatlb. ;^>^o;K^^7Ktt®^;?)^ib:3i^y — yi^it^lcJ: i9[H]itX-r5o mMr-fo^/^f 

Method of Enzymology. 65:499-560 (1980 
) {CM.^-tr^X^^o 

mmWm^tlfcmmt.. 5 0mM Tris (pH7. 6). 5 0 mM Na 
CI. 6mM MgCl2. 6mM DTTRXJ 5 ^ 1 0 iiM dNTPCO^^T* 

U;^^ K3 y (dNTP) cr)^ftTt-*5tt5. E. c o 1 i DNAaK 
l^Xh. 5?HiUTV^^ 3' mcOl^m^^^^XV^O (chew back)^ 

mmxh^^j:hii. m^it(omm^K ^mMm<Di^«i^^^<^xm^^nfcmm\H 

X\ m—<DdNTP(D. XltmiR^titidNTP(Dm"i^{^X^Xnioo ^t:^^X 
tt. ii^/^^f4^Tr*(^S l^:^' UT— ifXJlB a 1-3 

m'i^it. Tm(Dmm^i^Rxj^umTx\ mmi s-som i co^'T*^T9^t/5^ 

5:20 mM Tris-Cl pH7. 5. 10 mM M g C 1 2 . . 1 
OmM DTT. 3 3 m g /m 1 BSA. lOmM— 50mM NaCl. R 
t/40MM ATP. 0. 01—0. 02 (Weiss) ^^^y h<DT4 DN 
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AV^—^^m^^OX: ( mmmm (^aS^) XtllmM ATP. O. 3-0 
. 6 (We i s s) h<DT 4 D N A y 1 4X: ( r^pjf-^a 

J o®^) (Dy^^-TM^ ^^F^ r^^T^^j (Z^ig^ci. ii^^>DNAiS«3 3- 

1 0 0 M g /m 1 T-tT:bn^ 5-100 mM) o ^^^-F^^m^SiT:) 

iS^Sti. (ii^i 0-3 0{$co^/i-iaSiJ»(Dy >:^-^ffll^T) iMMCD^^a 

— gag. pol. rev, e n v ibCOla-g^it-. it^TJ^tC t a 

i^^'^^-i (N a 1 d i n i HUfS ; P r o c . Natl 

. Acad. Sci. . 93: 11382-11388 (1996) ) in 
vitro {;ijoV^Tt: h ffl^^l^5ffiffi$t+t (growth-arrested 

) {z.m^-r^fci^^^. s.u=^i*:^:y h^^^a--^l:g^^^^bfc^^^cws^ffm^A-r 
1 o^^PB^^;l:bfcoT55^tFfLfci^]^fe)^^. *Aae-7-^m(?:»¥±9i-'-</^t-*5v^TJS 

^>^^^Tv?J'^^*-a'^^'^ii3?:(^^fe^Si^^i^mi^^^$^f^ (B 1 ome r ^ 

. J. Virol. . 71:6641-6649 (1997)) „ 06^m^m^ 

wm^A-r^^^ ^—<D^t)^m^jio :Ltfj:<. H I vbv^V'>';^ae^-efo^ 

env. vif. vpr,vp uRXJ^n e f :^^iK^^ntii^>^i^ ^ i^ 

-<D^m^tircy<--:^B >^f)*^m^^tLx^^^o #^t-?^ii^ttfc/^-v?3 xi. 

^-C0^^^^tt^0||R&^e^^#^^LTV^5 (Z u f f e r e y mife 
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3' ftljLTRtt. mm(D-:fu h^V3i^-^&?gtt{t:U/c^**C5^I^tt^f* 

T*#^ (Marthas??. J. Viol. . 67:6047-6055 (19 
9 3) ) o 

ia?'J(^. r^-fyl-y^.tnRNAO— ^-etl?i< . ;0^o 3 ' ilij L T R ^5^60-=?:^ =^ 
t^-ti. maZ.^:ixfc:/nTj7^/U;;^t-^3V^Tf^LTR^^(^^M^ brf^^ 

u 3^^c^3 ' t"— 1/ h o t^^T ^'i-:^-^^ ^ —mm^it^^^^r^^^th^m-^ 

f^. :icD-<>J'^ — RNA(it[^^>^n7='^— i^--*iBj5a(7:>^:^7i5* fflLTR/ii^^^ 

ff^S^Afi:. ^^r^-r/^;:^^;l^oV^T^^LTR^o^^Stt{^:^^C5o tSoTUhn 
T^^/w;^fi. gB^ffi'ffi (SIN) r'fo<9. /ii>ortte5C7?-<>^^— f^S i n^A 

CD 5' ^St^..#liA^t-i£^^^T*fo^. -<^^-«A(::i*5tt5ft&£^)*«^^tg^g 

a t tsa^^Uf^. J^^^ttrv^5u3ia^|J^D5' {Rij«j^^^-r:i^>&5T*t^o ;^iox 
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fl. 3' ftijLTROU3^^C0ii*0-r^^^^«^^UTV^6 (HI 1 :U3 LT 
R(DpC^U:=^-f^K-4 1 8f)^ht^'^^tlfzitLW:^X-<7:>V3X^<D-S:^ : S I N- 
7 8. S I N-4 5. S I N-3 6^t)^S I N- 1 8) o >^nT'^-1^-*Biat- 

;=^-<^^-;^5|fi^^tLfCo mhlMimt^:^^ (-4 18/5^^-18) fi. TATA 

^/ ^ {c~Mx*Rv^. ^(o'^mmm?^ ^ tifzmmco l t r (Dm^^i^-^^um^ 

tj:-DX\^^^o fi^oT. 3' fiiJ<7)^^^{cM-f-^J:*9ig:V^[55#ft. TATA7}?:y^^ 

-<x. s iN^^ ^—{c^<:>xmw^A^t}^fcmmK^^''xx^x.m^^-Dfc. r 

/c/cJ^-cfe^5o 9?iu 3^^(7?;[S®Hc>^^^f*5 s i n-S-<^^- 

(i. ff^K^A^()^^M?i5 ::^?ie< . -^^>^ejfiL?H^>r/i-:^ (mlv) ^Stcu 

^A^:^i^— <^5' {^jLTRfi. ^M^>'^N>'i^— />^n^— ^ — ^^5U3 

rco^Hti. :/ny^::^-i^--^JiSt;i*5{t^^A-<^^-RNAc7)^^^±i5fii-5 

; afeU^t:!. m^j&<7)S IN^<:^ r^srfflj -f^/ci^)*^ 3 ' ftiJ;ii^j^^-Lfc/<-v> 

3 >tWi^^-r^-t:^^X^^±m.<OH I V LTRcDB^ife^:^ t'-^^^i"^ 
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HIV LTR/5^6<^te¥f^s t a t ^V/^^RtO h^>:^ri5^^-<— ^— ^ 
^ifet;iJ:oTUtfLtf^m$tt^ t a t J^S^^E-f-^^-a*. HIV LTR;5-?>(D 

^J^^ \lV^-< Y ^iSx^'^-i (CMV) 3i(l'^^7>;^r>;^^M»?'^/^:^ (R 
SV) c7)Jl>'/^>'1^— RT>':/u^ — ^ — tC J: Dg^^tt/Co 1? 

CCL5:I>*RRL-<^>5^-(*. 5 ^{IllU 3 ®^;65^^tcg^$nr 
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P^^#^;ljoV^TgiP>^L/c^^':y>^ — v^>'^>^y ^ ^ K(;::oV^T^ ^^/c t a t il^ 
^cT^Mt^^Sfl. t a t ^>^'^^W^:l^aSL/c#<0^1l?gi4:^5g^^^>;^^/cU>' 
' *«X(13' 7^iffi^^)V^Tn^-t»H I V LTR(7)^^§i=3 t-'-^^^t^^iV^S I 
- V? V ^ - L Tffiffl ^ 5 o 

. IG^flicONLH 3T3 m^Xn 1 0 ^ {li(7:>H e L a mmcom^C J: <9 . ?K 
y:/U>- (v'^-x^^^>(7/U%h. -fe^- h/U-f P^. MO) 8 g/m 1 OOffiSTT^PJ 

l->'^^7>f — v?V>/y^^;^ ^ Kfi. SulSZ u f f e r e y h<Dt^:X 

t;l^oV^r$t^;lfB^nfc:7^^^^ KpCMVARS. 9 (AVprAV ifAVp 
uANef) {:i**bfCo PCMVAR8. 9 O n e f aS^cO^J >9 tOgS^IJ^. 
Xho lS.t;^B s tE I I tci^rMlbt-J: «9I^^L, ^uy T>-cWcb. ;5-oS 
ii^SLfco ^(Dmm<^(D. 1 0 0:ffiS»$r^^L. H I V- 1 C75^»f§^ e n vCD 

y-7^^>':/:7u-i^4^. ^t'/ y V(^7Ky TT^::^/Wba5e:t-^'^b. ^ 

^x^. 5: Kp CMV A R 8 . 7 3 ^#fCo 
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^mm<r>%\\(ommmm\^^^^r. KpCMV ars. rsn. cmv 

7 360S a c I I tci^r^^kSit/J: (9;^tv>SFf>i---(7?Sie^{;iJ:o-cl^*^tt. 

^KpCMVARS. 7 4 tcaoTV^^H I V-^5KgE^lj0O. =r ^-i^X 5 ' 

^ij^. gSISlRSb^-e^^Hb. 7^^:^^ KpCMVARS. 7 5 ^#fCo P CM 
VAR8. 7 5(^. pCMVARS. 7 4t;ifi3feU. 9 4 :SS>EtCO S s t I I - 
C 1 a I 8Ff>t^. i^T;^-^^5S s t I I - C 1 a I >^ l/;^^ K U 

-X*m^^K.^^t\Z.X.oXm^ : 5* -GGGACTGGTGAGTGAAT 
TCGAGATCTGC CGCCGCC ATGGGTGCG AGAGGGTC A 

GT ATTAAGCGGGGGAG AATTAGAT - 3 ' {SE^^U^-^ : 

) -CGATCTAATTCTCCCCCGCTTAATACTGAC 
GCTCTCGCACCCATGGCGGCGGCAGATCTCGAATTC 
ACTCACCAGTCCCGC~3' (gS?y#-§- : ) o 

:/n^— ^^tf p CMV AR8. 74<DPstI-SacII Sf>t^. MlA^ 
:/^;^^KpTetAR8. 7 4 ^t#fCo 

g|:&SW2 

U>^^-< jVy^^MT^^^ ^—^^^^ K(l. 3fet-Na 1 d i n i eOf^zSC (S 
ci.. 272:263-267 (1996)) t^HB ^ ^/c:/^ 5: KpHR' 
-CMV-L a c ZtC*3fcL/Co pHR2(^. pHR' l^f^S' iffl L T R cDjiSK 
(Dne f ga5^ij<7) 1 2 4JSS>^;55. H I V 1 BE^|J^M'> U/i^o^Aiie^cO^ C3 — 
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>^fj7-r/l-;=^3^A^^^— T'fo-So pHR2H. pHR' -CMV-L a c Zl;i 
^*L. 4. 6 k b C 1 a I - S t u I »f>t^. mmtL^XpUK' -CMV 
-Lac Z^^V^;0-o;^-y ^ U;^^ LrTfe^i^ffl-T^ P C R{C J: 19 
SS^n/cS 2 8^S>CtC0C 1 a I -S t u I ^^-(0. pHR' -CMV-L a c 
Z^*0 4. 4kb S t u I -N c o I SFf>i'Rt/4. 5kb Ncol-Cl 
a iSff^t^ 3?F[5ffi'Cil^bfct(^i:e&mx.5r<irtCj:or»fc ; 5* -CCA 
TCGATCACGAGACTAGTCCTACGTATCCCCGGGGAG 
GGGATCCGCGGAATTCCGTTTAAGAC- 3' m^m^ : _ 

) RXf5' -TTATAATGTCAAGGCCTCTC- 3' i^^m^ 

: ) o 

:^^mmn(omMmm{^^\^''r. phrs}^. pHR2(7:)Re vs/s^^l^^^^^ 

h (RRE) (75±8EC0e n V =3— Kga^'J<^ 1 4 SffiSM (ATG^^tj^) ^^^^ 

bTV^5 J: ^fj:u:^^ry^;u:^^i^^—x-h^o p HR 3 (ip HR 2 

pHR2(D8 3 9:^S^No t I - Sp e iWr)!^. <t UT p H R 2 
yi^o;^y rf>^:^ i^;^^ Vzfy^-^-t UTTIS^^ffl-r^ P CRt;i J: 
7 4 7SS^No t I-Spe I ^ M^^x.^ ^ ^ J: o T ^»fc : 5* -G 
CGGCCGCAGGAGCTTTGTTCCTT' GG-3' (gE^U#-^ : _ 
_) RXJ^^' -TACGTAGGACTAGTCTCG- 3 ' (SB^U#^ : 

) o 

^mm<D%\\<DmMmm^:3rS^^X. pKnSlt.. 3 l 0:^S^g a g^^— kss^u 
(G a g^V/<^^(^l 5#gCDT 5: y ^C0Ti5ftC0:^g a g KSH^'J) ^^pH 
R2^^hX^^tlX\^^^\^>'^'>-< ^—X^^o pHRSfl. pH 
R2(7)Nr u l[:iX^rMit. No t I U V:^- y U;^^ K 5 ' - 

TTGCGGCCGCAA-3' . (gS^iJ#-^ : ) ) <Dm\\. 3 1 OS£>t^ 

^M^ttfc (TGGT;5STGAT^) Ul^^ ^ 4 ^ —X^^o pHR6 

lipHR 5fc45KU. 2 3 9:^S^A f 1 I I Ap o I m)i^. mmt p H 
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*9'f^^^tbfc2 3 9m.mMA f 1 I - Ap o I ^^tt^ J: oTgt^^^ ^ tc J: 

or#fc:5' -CC ACTGCTTAAGCCT- 3 * (IB?IJ#-^ : ) 

:Rt;^5' -CAAAATTTTTGGCGTACTCATCAGTCGCCGC 
CCCTCG-3* (ga^iJ#^ : _) o 

U^ii S ^j: Sl^ <t ^ ^0 *9 ffi b J: 19 L fco 
ll:^W3 

H I V- 1 ORMigt:i^'&Lfc^^;^[^M'^-r/v;=; (RSV) tou 3MiSS5K<7) 
oiv^NVih— ^U^T^n^— ^ — ?r^tf KpRRL) « pRRLf^. ;^ 

y l/:^^ Kli :/:^^^fflV^T. R S VC7:>:3l>'^^>'1^— S.t^T'n^— ( 

^:^gi^{tz:gt;i>ctbT^^ U;^-^ K- 2 3 3 ;0^ib - 1) ^^^H I V - 1 cDR^^tC 
jE^j;::^-g^$;^ytJ: 9^cfi->'^l>-</^^WA-<:^^--Cfc5o pRRLti:. 
<2i^r^<2>^S9 7/0 7 2 2 5-^^#HS.U. :/^;=^^:KpRT43. RSV. F3 
S-T^P RH 2 ClS^feb. ;6^0pRT43. RSV. F 3 CO 3 . 4kb EcoR 
I -Hp a I WK*^. PHR2CD0; 6 7kb Bglll-NotI Kf^ft^t/ 
PHR2C01, 7kb No t I -S t u m>T-r% 5' -AATTGCCGC 
ATTGCAGAGATATTGTATTTAAGTGCCTAGCTGATA 
CAATAAACGGGTCTCTCTGGTT AGACCA - 3' (iB^U#-^ 

: ) -GATCTGGTCTAACCAGAGAGACCCGTT 

TATTGTATCGAGCTAGGC ACTTAAATAC AAT ATCTC 

TGCAATGCGGC-3' (ga^ij#^ : ) (D:t V =^y^ 1^ h^-^-^fj: 

-S^^E c o R I -B g 1 I I u-:^^ Ky 
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) {C^^l^fzy ^ y^^m^4 /l-^ (RSV) (D:3l>'/^>'i^— (^^lli^ffifit-^ 
LT^i!7 K- 2 3 3f}^h- 5 0) $r-^tf {•:f^:^^ KpRLL) . 

p RLLfi. RS VC9:3l>'/^>'1^— I V- 1 OT'n — ffii^ t;::<^ y =f 

pRRLtl. :/^>^^KpRT43. RSV. F 3 p H R 2 ;6^o 
pRT43. RSV. F303. 4kb E c o R I - H p a I ^> pRH 
2O0. 7 2 4 kb A I wN I - N o t I K>tSt/ p R H 2 CO 1 . 7kb N 
o t I - S t u I Wr)iX\ :^y=f'5' -AATTGGAGGCGTGGCCTG 
GGCGGGACTGGGGAGTGGCGAGCCCTCAGATC-3' ( 
gE^fJ#^ : ) SUJ;^y rfp^^:^ u^r^ K5 ' - C TG AG G G C T CG C C 



#^ : ) ^^h^^^^fiZE c o R I -A 1 wN =^^1^^ U:^^ Ky t^:^ — 

^-(D5* fiijLTRfi. H I V- 1 cORM^(;i^^Lfc. t h 1^-r h ^ n t?^ 
/U;^ (CMV) COilltifCO^U^ ( i mm ediate early) 
RUyu^--^— (B o s h a r t hcommi^ti (Cell. 41:521-5 
3 0 (1 9 8 5) ) te^P^*^r{4fi(;i^bTp^^ l^:^-^ F- 6 7 3 /D^ib - 1 ) 

o p C C L ;?^^KpRT43. 2F3 (*ll#lfll 5 , 6 8 6, 2 7 

9-^) ^tJ^pHR 2tcS*L. ;5^0pRT4 3. 2F303. 8kb SstI 
-Hp a I Sfr>t^. pRH2(?:>l. 7kb Bglll-NotI WxJiRXfp R 
H2c?51. 7kb Notl-StuI m)iX\ Ix;^-^ K 5 ' -CG 



ga?lj#-^ : ) ^^TJ^5' -GATCTGGTCTAACC AGAGAGACC 

CCGGTTCACTTAAACGAGCT- 3' (MB^IJ^-^ : ) t^h^^^ 

-g^^S s t I - B g 1 I I :ty u;?}-^ Ky '9a^m^a:i.J:tc 

*^P>^c7)SfJ(O^Jfe^« KpCLL) ^r^oV^-r. b'>-5^^>r/^>^-<^ 
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-7 S&mMiiTb^h) tC^-^L/cif-r h>;^a r^^yl.;:^ (CMV) (Dm^mt^itL 
et^WLT- 2 2 0^^h~e 7 3 (0::^>y^>''^-'^ ^ l^:^-^ K^r^tfo p C L L 
f^. KpRT4 3. 2 F 3^U?pHR 2(cS3feL. ;^^opRT4 3. 2 

F303. 6kb N c o I -Hp a I »f>i-^. pRH2(750. 7 2 4 kb A 
1 wN I -No t I W\}iR'(Jp RH2(0 1 . 7kb Notl-StuI m}iX- 
. ;^yrf5' -CATGGAGGCGTGGCCTGGGCGGGACTGGG 

G AGTGGCGAGCCCTCAGATC - 3 ' (iE^U^-^ : RX/S\ 

-CTGAGGGCTCGCCACTCCCCAGTCCCGCCCAGGCC 
ACGCCTC-3' (gH^J#-^ : ) ^^h^Ji^^f^^N c o I - A 1 wN I :^ 

pRRL. S I N- 1 8fipRRLt::S5feL. t^>ft:^l/lf]*^f-J: 3* LR 
T{;iiott'5 4 0 o&mME c o RV-P V u I I &x)ir>X^^intz. 

pRRL. S I N- 3 6 ft p RRL{:iS5KL. 3 ' ffiij L T R (T:^ 4 9 3 JfiS^fB 
b s I - A 1 wN im)i^. ^f&:tV U::r^K5' -GATATGATC 

AGATC-3* (Sa?y#-^: ) RV^5' -CTGATCA-3' p 

RRL^^KtOO. 54kb A 1 w N - A v r I I ^^t^O^ 6 . Ikb Ave 
r I I -B b s I m}i-t<D3miL<Dm^^-htj:^:tV ^y^^u:^^ Y^)>1o-\Z. 

pRRL. S I N-4 5(ip RRLtClS^KL. 3 * #J L T R 4 9 3 :^S>?tB 
b s I - A 1 wN I ^^t^. l-::*-^ K5' -GATATGATC 

AGAGCCCTCAGATC-3* (Ba^iJ#^ : ) \S.U=5* -CTGAG 

GGCTCTGATCA- 3 * (gB^lJ#-^ : ) 3£U^t;i p R R L 6 . 1 

kb A 1 wN I -A V r I I ©r)t^^t/6. Ikb Averll-Bbsm 

pRRL. S I N- 7 8(ip RRLlC^5Kb. 3 ' {RiJ L T R 4 9 3 b p B 
b s I - A 1 wN I Kff>T"^. 5' -GATATGATCAGGAGGCGTGG 
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CCTGGGCGGGACTGGGGAGTGGCGAGGCCTCAGATC 

-3' (iE^iJ#^; ) St/;t y =f >^ ^ l^:^^ K 5 ' -CTGAGGGCTC 

GCCACTCCCCAGTCCCGCCCAGGCCACGCCTCCTGA 

TCA-3' (gS?iJ#-^ : ) 3fet>'tCpRRL**CD0. 54kb A 1 wN 

I - A V r I I m}iRV^e, Ikb Averll-Bbs.I m}it(D3mtL(D 

^'^L.fz.\^iy^^'< Ji^::^^<y^—^^i^^Mm.O 0-2 8 olS^J^t/i/V^^^xr /u 

L/Co 2 9 3G^J5at^s MD:^ir>y N (CMV ^-i??-, 3feU^t- t: h ^ 

tf^-iHs^fe^^^rfrAsa^u-^^ y>'2^i/3. hn>'2-5:t;^^y (a) 
1?-^^ y >:^-<u-^-mtL (t e to ) co^^ijs«ga?yt-a^eb/cS/h(^cM 

v:/p-^-i?^-S*(^vs v^>'-^n-:/^^m-r5o i^oT. VSV G<D^ 

^^^-g-t-t-iSHSiJ^n^ (G o s s e nSt/B ujard, Proc. Natl. 
Acad. Sci. USA. 89:5547-5551 (1992) \Ot y h 
. Proc. Natl. Acad. Sci. USA. 9 3:1 1400-114 

0 6 (1 9 9 7) )o 2 9 3 G^JSati. il^ 1 0% K-:^— ^^v-ikff ^^i^U. 

01 M g/m 1 ^y-t^>r ^ y :/$r^W-r^DMEM/{g:Ji^^/l-=f-Xig#^ 

m^x*mm^f\^^o 2 9 sGipajasoi 5 cm^u-h^. y^:7:ii>j^>5^^>' (g 

IBCO BRL) ^^ty<Jr-v?:x>/>^^;^^ KpCMVAR8. 7 A(0 

13. 3 6 /z gSl>*]l*^:7"^^^ Kp Z e o S V2(D1. 3 3 /i g T% h ^ 
T/^n^^^v^g VL/Co ^Oi&±tfi^2 4B#ramtc:5S^L. 4 SB^PBl^d^Sa^. 
v'>-2 5 0 M g/m 1 SiU^y' h^i^>r^ y > 1 ;z g/m 1 ^^^"T ^i^ifitCl^^tt 
fCo 3 — 4iaP«^]ltRLycft. 2 5 0>^n— ^/^JggiL. 9 6 ^ h td^ 

;^i^orolgj&^rfil^coaf 2/ b^ffiV^T. i H I V - 1 .p24 

G a g^J^lCOU^T;^::7 y — :^>'^L:rCo 5 2ficOp 2 4 ^tti?' n — jE?i 
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^^^<Dfzi^{cmMi^ti, ftfi:(7)5<@C7)i:? a— V-^JS. 1 2 — 2 3 n g/m 1 (Dp 
2 4fil^^t-'5:i t;&^^^^tL/Co :itlh<D5m<Di!^ x2-':y<Do^4mit. '>=^ 
:^i^>^yu^y h6^m^^^. X ^ y ^-l^^m. vsv. C^^tcov^-c 

j€t-40(Dp 2 4/VS V. G^^^^ — :y^. UV^!>-<yu:^^A^^ iJ^- 
i?"T'gffij^tl.fcA. V i c t o r i a(Di/y->-*^^>'>'N^« (GFP) 
^^tl'^yh^:^ts—^^\^m^^f\^f^\-'>'^'>^^^^^^^— (vsv. 

T% ^^^fiSl 0;ii^O7KU (8/zg/ml) #fiETr% ^S^bfc, 

n->^t£5gb (expanded) . h ^ ^ y ^^^1^^ 

LfCo ^^Ufc±?S^. GFP^le^cD?F$H^»A^COV^T5^^^DHe L a^Jia^ 

T';^tfay^b;^Co FAG S55^tfft;ij: «9. ^-^^/^Jr— v^^':/^^ D — >'0 0-2 8 
m^^^^x^MfziUf&Mm (1 0- 2 8 ^f^^tv^) f^. *:^cD;^1ffi 5 X 1 0 4 
?Fm*A¥ffi (T. U. ) /m 1 ^=i-f acir^s^^^ttfco 

^^^:fL/c/-^2/'5^--v^>'^«ai 0-2 8^, GFPlx^-^r^^j'y^;^^^:^;^ — 

<z)^^:;^jffi^^^ n-V£7:){^ttit-fflv^fc„ i 0 - 2 8 Sajiafi . F AC s t^p-^ 
m^thtcGFru^^^^^i-:^ (VSV. Gi&m) T-Mt^4[El. iS^^^tc: ( 

(p i n g) J ) ^^b/Co #^^^Lfc^. Jift^VSV. Gmm(07 2 

t'-^^^^^b. 1. 5X10^ T. V. ym\{cm\.tc ms^m) o s\B\n(r> 
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\'Xfj:i^t^:^j:'r^^Xh^o :^^m(Dmm\^. l5U/cJ:3t-. mJi!i^^!ft0>^t;l4^v^ 

SEQUENCE LISTING 

(1) GENERAL INP0W4ATION: 

CiJ APPLICAKT: 

(A) NAME: CELL GSNESYS, INC. 

(B) STREET: 322 Lakeside Drive 

(C) CITY: Foster City 

(D) STATE: CA 

(B) CODNTRY: USA 
(F> ZIP: 94404 

(ii) TITLE OF IVtVEDQTION: METHOD AND MSANS FOR PRODUCING HIGH 
TITTER, SAFE, RECOMBIKANT LEHTTVIRUS VECTORS 

(iil> NUMBER OF SE<^ENCES: 22 

(iv) COMPUTER READABLE FOttM: 

(A) MEDIUM TYPE: Floppy disk 
{B) CC^PUTER: IBM PC compatible 

(C) OPERATIKG SYSTEM: PC-DOS /MS-DOS 

(D) SOFTWARE: Patcntin Release #1,0, Version #1,30 

(V) CURRENT APPLICATION DATA: 

(Al APPLICATION NUMBER: PCX Unas signed 

(B) FILING DATE; Concurrently Herewith 

(iv). PRIOR APPLICATION DATA: 

{A) APPLICATION NUMBER: 08/989,394 

(B) FILING DATE: 12-DEC-1931 

(21 INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 11 base pairs 
(B> TYPE: nucleic acid 

(C) 5TRANDEDNESS: single 
ID) TOPOUOGY: linear 

(ii) MOLECULE TYPE; DNA 



(xil SEQUENCE DESCRIPTIOK: SEQ ID N0:1: 

GGGACTGGTG AGTGAATTCG AGATCTGCCG CCGCCATGGG TGCGA5AGCG TCAGTATTAA 60 

GCGGGGGAGA ATTAGAT 77 

C2) INFORMATION FOR SEQ ID NO: 2: 

lil SEQUENCE CHARACTERISTICS: 
CA> LENGTH: 81 base pairs 
(B) TYPE-, nucleic ocid 
<C) STRANDEDNESS: single 
(DJ TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 
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(XX) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

CGATCTAATT CTCCCCCGCT TAATACTGAC GCTCTCGCAC CCATGGCGGC GGCAGATCTC 60 

GAATTCACTC ACCAGTCCCG C 0X 

(2) INFORMATION FOR SEQ ID NO i 3 : 

{i) SEQUENCE CHAS^CTERISTICS : 
[A) LENGTH: 65 base pairs 
(B> TYPE; nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(11) ^5OLEC0LE TYPE: DNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID K0:3: 

CCATCGATCA CGAGACTAGT CCTACGTATC CCCGGGGACG GGATCCX3CGG AATTCCGTTT 60 

AAGAC 65 

(2) INFORMATION FOR SSQ ID NO: 4: 

<i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 20 base pairs 
{B) TYPE: nucleic scid 
(C> STRANDEDNESS : single 
(D) TOPOUOGY: linear 

<ii) MOLECULE TYPE: mh 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 
TTATAATGTC AAGGCCTCTC 20 
(2) INFORMATION FOR SEQ ID NO: 5: 

(i) SEQUEtiCE CHARACTERISTICS: 

(A) LEWGTH: 26 base pairs 

(B) TYPE: nucleic acid 
iC) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

<ii) MOLECULE TYPE: DNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 
GCGGCCGCAG GAC5CTTTGTT CCTTGG 



26 
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(2) INFORMATION FOR SEQ ID NO: 6: 

CiJ SEQUENCE CHAJRACTERISTICS : 
(AJ LEKGTH: 18 base pairs 

(B) TYPE! nucleic acid 

(C) STRAMDEDNESS: single 
(Dl TOPOLOGy: linear 

(iij MOLECtJI.E TYPE: DNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6 

TACGTAGGAC TAGTCTCG 

i2> IKrORMATION FOR SEQ 10 >»0:7: 

(i) SEQUENCE CBAKACTERISTICS : 
{A) LENGTH; 12 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNES3: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 



(xi) SEQUEKCE DESCRIPTION: SEQ ID NO: 7 
TTGCGGCCGC AA 

(2) INFORMATIOK FOR SEQ ID NO: 8: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 15 base pairs 
IB) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO 5 9 
CCACTGCTTA AGCCT 

(2) INFORMATION FOR SEQ ID NO : 9 : 

(i> SEQUENCE CHARACTERISTICS: 
•A) LENGTH: 37 bas« pairs 

(B) TYPE; nucleic acid 

(C) STRAJMDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DMA 
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iai) SEQUENCE DESCRIPTIOtQ : SEQ ID NO: 9: 

CAAAATTTTT GGCGTACTCA TCAGTCGCCG CCCCTCG 37 

(2) INFORMATIOK FOR SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 74 base pairs 
<B) TYPE: nucleic acid 
<C) STRANDEDNESS: single 
(D) TOPOLOGy: linear 

{±i) MOLECULE TYPE: D^h 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 
AATTGCCGCA TTGCAGAGAT ATTGTATTTA AGTGCCTAGC TCGATACAAT AAACGGGTCT 60 
CTCTGGTTAG ACCA 74 
t2) INFORMATION FOR SEQ ID MO: 11: 

(i) SEQUENCE CBARACTERISTICS : 

(A) LENGTH: 74 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEONESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 



(xi) SEQUENCE DESCRIFTION: SEQ ID NO: 11: 
GATCTGGTCT AACCAGAGAG ACCCGTTTAT TGTATCGAGC TAGGCACTTA AATACAATAT 60 
CTCTGCAATG CGGC 74 
(2) ^FORMATION FOR SEQ ID NO: 12: 

Ci) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 50 base pairs 

(B) TYPE; nucleic acid 

(C) STRANDEONESS I single 
(D> TOPOLOGY: linear 

(ii) biOLECULE TYPE; DMA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 



(33) 



AATTGGAGGC GTGGCCTGGG CGGGACTiSGG GAGTGGCGAG CCCTCAGATC 

(2) INFORMATION FOR SEQ ID NO: 13: 

<i) SEQUENCE CHARACTERISTICS: 
{Al LENGTH: 43 base pairs 
(B) TYPE: nucleic acid 
(CJ STRANDEDNESS : single 
CD) TOPOLOGY: linear 

(ii) MOLECULE TYPE: Dh3A 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 

CTGAGGGCTC GCCACTCCCC AGTCCCGCCC AGGCCACGCC TCC 

(2) INF0RI'4ATI0N FOR SEQ ID K0:14; 

(i) SEQUENCE CHARACTERISTICS: 
CA) LENGTH: 34 base pairs 
(B) TYPE: nucleic acid 
to STRANDEDKESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 



(xi) SEQUENCE DESCRI?TIa^3 : SEQ ID NO: 14 J 
CGTTTAGTGA ACCGGGGTCT CTCTGGTTAG ACCA 
(21 INFORMATION FOR SEQ ID NO: 15: 

(il SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 42 base pairs 

(B) TYPE: aucleic acid 
{O STRANDEffiJESS: single 
(Dl TOPOLOGY: linear 

(ii) MOLECULE TYPE: DHA 



ixi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 
GATCTGGTCT AACCftGRGAG ACCCCGGTTC ACTAAACGAQ CT 
(2) INFORMATION FOR SEQ ID NO: 16: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 4 9 base pairs 

(B) TYPE: nucleic acid 
to STRANDEDNESS: single 
(O) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: DNA 



(>:il SEQUENCE DCSCRIPTION: SEQ ID NO:X6: 
CATGCAGCCG 7GGCCTGGGC GGGACTGGCG RGTGGCGP^QC CCTCAGATC 
(2) INFORMATION FOR SEQ ID NO: 17: 

Ci) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 42 base pairs 

(B) TYPE: nucleic acid 
<C> STRANDEDNESS : single 
(D) TOPOLOGY: linear 

(ii! MOLECULE TYPE: DMA 



(xi) SEQUENCE DESCRIPTIC^I: SEQ ID NO: 17: 
CTGAGGGCTC GCCACTCCCC AGTCCCGCCC AGGCCACGCC TC 
(2) INFORMATION FOR SEQ ID N0:1S: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DKA 



txi) SEQUENCE DESCRIPTION: SEQ ID NO:18: 
GATATGATCA GATC 

(2) INFORMATION FOR SEQ ID NO; 19: 

(i) SEQUENCE CHARACTERISTICS; 

(A) LENGTH! 23 base pairs 

(B) TYPE: nucleic acid 

(C) STRAKDEDNESS : single 
(D> TOPOLOGY: lijioar 

(ii) MOl^CULE TYPE: DNA 



(xi! S^iQUENCE DESCRIPTION; SEQ ID NO: 19: 
GATATGATCA GAGCCCTCAG ATC 
(2) INFORMATION FOR SEQ ID NO: 20: 
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CiJ SEQUENCE CKARACTERrSTICS : 
(A) LENGTH: 16 base pairs 
(BJ I'yPE: nucleic acid 
(CJ STRANDEDNESS: single 
(Dl ro90LOGYi linear 

(iij MOLECULE TYPE: OKA 



(3ciJ SEQUENCE DESCRIPTION: SEQ ID NO: 20: 

CTGAGGGCTC TGATCA 16 

(2) INFORMATION FOR SEQ ID NO: 21: 

Cil SEOTEWCE CHARACTERISXICS: 
(A) LENGTH: 56 base pairs 
(E) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: WA 



fxi) SEQUENCE DESCRIPTIOT*: SEQ ID NO:21: 

6ATATGATCA GGAGGCGTGG CCTGGGCGGG ACTGGGGAGT GGCGAGCCCT CAGATC 56 

(2) IbtFORMATION FOR SEQ ID HO: 22: 

(i) SECOSNCE CHARACTERISTICS: 
(A) LENGTH: 49 base pairs 
CB) TYPE; nucleic acid 
(CI STRAKDEDNESS : single 
{DJ TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 



(xi) SEQUENCE DESCRIPTION; SEQ ID NO: 22: 
CTC5AGGGCTC GCCACTCCCC AGTCCCGCCC AGGCCACGCC TCCTGATCA 49 

/:/n^— ^ — -Cfo "9 ; R(i:LTR(ORM^-efo'9 ; U 5 
T*fo»9 ; Gaf^g a g ae^tT^-^S-efc ; R R E r e v KlStt^ l-- ^ > K 
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¥^1 2^6^ 2 7 B (2 0 0 0. 6. 2 7) 
[ft jj^jg 4 ] Btjta 1/ ^7>r tc:^ LTP^HttT^/c^V^Sigii^ 1^;^ > h 

mm9v<Dm\^2m^(D^xx-h^.M^^2mm(o^^ 
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[ff^«8] mj|Bi/V^'>'Y/V';^;65t: h^feS^^^^-r (HIV) X*h^. 

im^^9] mfiGHiv ^my-\ T**>6. m^^smm(D^i^ 

[ff*^l 4] BUiEHIV i^myi-\ T'fc^. ft*JSl3fE«0/^^>'^-v^V^ 
gag Se^. ^m^tt:^cpol ae^Xt^^m^tbfcgag 25Lt;^pol jte^^t^^^-T 

d)mjf5:rn7^^-if-»J5a^^lgit;6>e>5>SiU. I^M^^ u-^^^^^T ^ 
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^5' miR RXJ^S' miR w^T'S' {RIJLTR (D]}3m^(OmW^\^ 

[ft 1 8 ] SufS 3 ' ^IiJLTR <D\}3mi^<D 1 {iJ^_bco^ ^ i^:t^ KSS;^^ 
[0 00 1] 

uVu^^ jv::^^^ jte^i2^aico/ce60-^&^iIJr-efo5 (Miller , 

Nature. 357: 455-460(1992))a h n T^xf yP;;^^^ ^ — c^SS^$:^^7iV^:^— 
[0 0 0 2]- 

V^-r^C^;55^pItgr*fc^(Watanabe ^iKemin . Molec. Cell Biol. . 3(12 
):2241-2249(1983) ;Mannib. Cell. 33:153-159(1983) ; Embretson ^OTemin 
. J. Viol-. 61(9) : 2675-2683 (1987) ) « U h n r^>< v?>>/aj5Stt 



(42) 



(Omm^^m-r^^mt. S«^(CloycHb. J. Exp. Med.. 151:542-552(1980))^ 
Um^m(fionahueh. J. Exp. Med.. 176: 1125-1135(1992)) ^;l:^t5V^T T y >'/n°^ 

CR) ^^^?:^v^ig;^^tf^0-<^^-^O±fS(O^^SaT*fc5o 
I 0 0 0 3] 

anb. Molec. Cell Biol. . 7(5) : 1797-1806(1987) ; Markowitz J. Virol. 
. 62(4) : 1120-1 124 (1988) ; Danos StBIulligan. Proc. Natl. Acad. Sci.. 85 
: 6460-6464 (1988)) . ^(D:fjm^. r 2<@oy / i^c7?f^B#^^^>>^r— ^^-^ 

(0 0 0 41 

-r^/c26tcM^L< /c?V^ae^mi^f^tC^M(Danos:S:m!ulligan. ttflS) 
^(Boselman mifS ; Markowitz fb. tufS) ^^ti-i"^ ^ ^^T*# M:^X 

[0 0 0 5] 

^^^uv^e7^/w;^|i^ AIDSCOif^J[S4^H-efo^ t (HIV) 

T'fc'Sc In vivo tciov>rHiv fi. y n ^7 r — "^^^ct 5 ^t^^J-^^J^ 

^x*h^Mmm^^7^iti.timmi,cm^'r^:it:^*^x*^^. in vitrotc4ov>-r. hi 

V >'T^v^(MDM) (DmXf^^. ^{Zi^ry -c'r-C i^Xi^ 
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y mmM(Dmm{c x oxmmmm^mm ^ ttycHeLa-cd4^j5ax(iT y ^y-mmm 

[0 0 0 6] 

. gag h ]) yi^^ :^{UA)^:^^<i^K. aStic^Ckaryophilic) tfll:^^-^^^ 
v/^^H. vpr . RD^gagm^:yy<^m(DC-mt^7i-^:^n--^u-y:^mm(omm^m 

mmm{^:^\^ ^Mt}mE.^':t (Dm>m^j:i'fm<Dtii^(D ui^^f7^/u 

rtL^Mig-r5:&&St>*^^^ii*-r5o rcoi>>r/t-;=^(i. :^^ga^ij coin vivo 
^xjex vivo t;:::JoJt^*A:s.t/^mt-*fflT*fo^o 

10 0 0 7] 

^n7^c3ffl(Z)ae^^*-r^ :gag . pol ^U^env T*fe >9 . 2iSO 

5v^7feiffis«ia^ij(LTR) tmm\.x\^^o gag a^T-f^. ^iFisitit c-^hy^/^ 

^^e^T^v- KSU;>^^ u::^:^^rv-K) ^ Kb ; pol it^^li 

if ^n— Kb ; ^U^d. env rj7^ yw;^ n — >'y^>:^ K 

^n-KbTV>^o 5* ^XJ^Z' ffliJLTR t'y:^>-RNA y T 7=":=^ 

Mt^^m't^(0\zinmx^^o LTR I^. ^7^/v;^:HMt-i^>SJ^eft!i(7)v-;^{'^^tt 
IB^'J^^T^tfo U-^^^r^-f/^^^^Jis vif . vpr . tat . rev . vpu . nef ^Xl 
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vpx (HIV-1 . HIV-2 RX^/Xl'XSI\ ) ^^tPiiADite^^^-t-^o 
[0 0 0 8] 

[0 0 0 9] 

^<^y^—i^l^i^mm. 't^J:t>hgag . pol ^tJ^env . Mt-ftrev ^ 

[0 0 10] 

i^—<DmM^X*h^t^. ^;^^^iS^SW5>I^^Ci3V^T<i^^T'fcI9 . Naldini 
h<DW3:5C (Sci.. 272:263-267(1996) ) ; Rmufferey^CDt^X (Nat. Biotech 
. . 15:871-875(1997)) ^0m(DZto —mc:itlh(D^^^ — l^. :/^>^^^K 

5o ^^o•r^s-r^®e^^v ii^^n7t-<^^-t;i>^ n-^v^^tt. -^t7:»m 
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[0 0 1 1 ] 

^V-<u-:7^(env) ae^^=i-KLTV>^^g^^^#t-^5r i:;5S-c^5o env 
[0 0 12] 

(0 0 131 

oMuLV 3?.tlMMLV) . /n— -<'Y ^7;7.pfe]MT^^/^>; (HaMuSV3ll^HSV ) . 
f}^Ay^^/i^:^ (MuMTV Xf^MMTV) . ^^j^TK^^i^/i-ejfiL-fH /v:^ (GaLVXf^GALV) 

t;^PI^^n^*>(:OT'fi/^V\ 7Kf&ttPI^2^^»>^/L.-^(VSV) zt^o^-Y >^G(VSVG) . 
[0 0 14] 



(46) 



iRF^ 2002-508184 



:7'a^— ^ ^>'^^>-i^— rnv^ LTR BB^Urt L 

10 0 15] 

@ttT*/^v^t>cD-Cfo^o eeoT. -<^^-;55SIV ^-bfNtti$tL/c:^'a-{-i. SIV LT 

R \cm^hf\^^sT^ mw^M^m. siv ^ea^irbTiv^pgh^uTt^^h^cjioTB 

VSV G {m^^^7^/i.;^tcjrS^/£?g±aBj|&co^lS^{^^-rS(?^T% VSV G ^ >^ 
/^:^^Hf:iS^UV^env VSV G ^ oT^ST^fe "9 # 

«&oT. VSV G t:i^-r^ae^(Dj:5^ce«ed^;65^ffl^n5m'g^(iv^*tt 
^n^— ;^-v';:^^ix^^ffiL. -^co^mVSV G ^^;65/^^^T'/^V^:^'e-t^(i. VS 

[0 0 16] 

0!j^f^Gossen^t;^Bujard(7?^iC (Proc. Natl. Acad. Sci.. 89:5547-5551(199 

y >-;55igA^nfcaBJ5^/5^^St'9l^/^)-n/ci^^t::VSV G (75^^^^^##t 
■r5/c^(;^^ijffi-r5r <^;5^T*t efoT. tet/VP16 h^>:^T^^^-^-(^ 
co-<:^^— ±|ci#ffiL. ^^oVSV G ^=1— K-r^Sa^iJI^. SfJcO^^^— ± 

[0 0 17] 
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[0018] 

^^«*-r^o ^f^b<(^. mmmm^. -fu^-^ 

[0 0 19] 

um\^t^^^^^^v^'^m^^^^x<i^^x^^n.wi^m:m\.9^^ 

[0 0 2 0] 

0J (?) J: 5 An J: "9 ^ Jia V ^ r ^ iif^^ 

^m.<onm. x\^mA^^^^rbfzm^(7:>mm.<Dm±^m^x\^^^o n^<Dmmm 

^ M.X\^h Vzf I- ^^V: (triplex agent) ^fflV^T. ^K^Xfi h U >^ l-- ^ 
[0021] 
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f^RNA ^J-^T'^^^CWeintraub. Sci. Am.. 262:40(1990)) o ^jia^-:^b^V^T. r> 
a2^mmmk^mmi^^J:^'^<DX\ T>'^-fe>'>^^^f^mRNA£Offl|R^S*S-r^o ^ 

cO{tffl*i. ^i^S^ff^J-^t-^^V^Tj^^T'foS (Marcus-Sakura . Anal. Biochem. 
. 172:289(1988) ) o 
[0 0 2 2] 

[0 0 2 3] 

fcm^'^±(On^<Dm^^mm,ir^^^\Z.mf'r^^t^^X^^ (Maher An 
tisense REs and Dev.. 1(3)227(1991) ; Helene. Anticancer Drug Dis.. 6(6) 
:569(1991)) o 
[0 0 2 4] 

^^fSU^Kf-T'S^^^^f'^-r^r i:;65plt^r'fc5 (Cech. J. Amer. Med. Assn 
. . 260:3030(1988)) o ::<D X 0 ^J::^&(D±^ \^^mJ^Jt.. #:^(7?gH^lJ^^i-5mR 
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10 0 2 5] 

^<^v^;65, ^ l^^ — y m^iy -O^ — y (v-IFN) X*h^. 

10 0 2 6] 

>^ 7« ^ ^ > V ^ >^ ^ :^ ;^ pgS (CFTR) ^ 5 0^ CO ;t u ^ ^ 

[0 0 2 7] 

'^^m<D-)jm^^ MtCex vivo -eco:*:^0>^cC)m^^X.U>^^^7>r/t^;^{;^^§^Lfc 
lffiJiS(?>^*l. Xi^+ISWS^t. b< f^iia^^ (ventricular cavity) --(OX (1 Si 

. g|^^*fflJ9SXfi:PB^^J^aj|S(7?^fil(transplantation) r^^:7hj \Z.^m 

orklund ^t/Stenevi ^^(DNeural Grafting in the Mammalian CNS (1985^) 

[0 0 2 8] 



■ ■ ■ wgiiiii miiii ..ijimjiuipLL, 
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10 0 2 9] 
[0 0 3 0] 

[0 0 3 1 1 

;^)^<7);^^5>^. ^dDNA ^Sft-r^o ^^^^-^t^. DNA . cDNA. -&^DNA . RNA 
DNA ^S^Ut-So St-rcDJ: ADNA :/u Tj^yAiB 



(51) 



2002-508184 



[0 0 3 2] 

^^7^yl'>^(HIV) <Dmmi^X*h^. ^<Denw (5HIV U^(D^-f /U:7.{z^^-r^X- 
pol . env . tat JBLXJ^rew (D X, b mm:^\f 'J :^:y<D^<y ^—^Jl^ ^{Z^^^^^i:^ 

\z.^ tat ^m^<omM.^mmmz.x^\^n^o ^t^hco^^ ^-t^^^^^- 

[00 3 3] 

i^B#h^>';^:7^i^ i^m. ^m^{^^-:>xm^^ibti^nmz.x^m^K.^^ 

[0 0 3 4] 

>^ffi. y7K:7^>>v'3 >-&Xf^m^^?Lfc(-J:'9. ii^tineo . DHFR. Gin 

A L. ^(D^ikmmfj:m^<r>^&Txm^ x^t--^^ n -^^^*«-r ^ r h t^x^ ^ 
m^^^^-t^^tt-x^^, 

[0 0 3 5] 

%\^fhfz,^'&\^f:Lmmm^<ik^x-h^^ mK.\'f^<y ^-i^^ ^mm^-::>^^xm^ 

b/c*B#lf^5.686.279 ; ^mcOray^c7>l^:^C (Proc. Natl. Acad. Sci,. 
93:11400-11406(1996)) ^^mcD^t. 



(52) 
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t^lSZuffereyibt^i^Xf^. HIV-1 env iie^^^tfpol CO 3 ' MS^^U^^X^l. 
tat ^U^rev SS^U^^^. ;&^o 3 ' miR (1^ y AgS^ijr'g^^tl^r V^^o 5' 

[0 0 3 6 1 
[0 0 3 7] 

tii^^^^^K-r^fe^tat s^m^mmm^x^^nx^^^xo^j:i^>'f''y^^^:^^< 

y^-^J>:y^-f=7:^% K^SWi-^o ^<o*g*. tat ite^^^. -^3lft^T^ 
^fe^n-S^ii^ ^iL< f:i1^^/cC>^.?^^^m3^t'i{t!l£0?;i^^^;iStat SE^iJt;i^C. » 
e^^#^Bgttt;i-r6o e^^g^t^i. tat 5ie^^#^tgttt-i-5^*n(7)SW^II 

[0 0 3 8] 

W^'^Wi^^^ (Maniatis^. Molecular Cloning : A Laboratory Manual > ^ — 
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[0 0 3 9] 

mm) X*mmi~^:i t\cXoXni^ti. r:tl.t-o^^r^:i. ^y;t«New England Bi 

olabs ^±(Dm^ntfi^x2^^^m<D-to "ist-. y^:^^ h^xmm mmmi n 
mmm<Dmmm^m\^^x. dna mn(0'^'^fm\t^m%\z.'t^o ^x.^2ix:x^^ 

^T9 r i:;&5-c#5o Method of Enzymology. 65:499 

-560(1980) tC^5 r ^/JS-r-^^, 
[0 0 4 0] 

mmW^^nfcm)il^. SOmM Tris(pH7.6). 50mM NaCl . 6mM MgClz . 6mM DT 
V^fc. 4@cOx^^>->5^ K3 y V®&(dNTP)cOffffiTt-*5tt5. E.coli D 

bTt). ^tBLTV^^S' W(^i:$:«^m^Tb^ 5 (chew back) o WMXh^ 
dNTPO. X(t51S^$tvfcdNTP(D«?;&t;iJ:oTtT5 r i:;55T*#^o ^t^y^^t^^J:^ 
;h.^o iS^?'£^^1^TT-c9Slp^ ^ ur— ifX(iBal-3U::J:^^S(^. v>-m/5^coi 

[0 0 4 1 1 

ig^li. TI5t?5^?P^I4^SmaSTT\ ^*15-50m1 (D^xnv^t^-x^ 



(54) 



-5 : 20mM Tris-Cl pH7.5. lOmM MgClz . lOmM DTT. 33mg/ml BSA . lOmM-SOmM Na 
CI. RXfAOtiU ATP . 0.01—0.02 (Weiss) ^^^y h (75X4 DNAy if ?rfflV^ O^t: 
( ^^m^^] (Om^^) Xmrn ATP . 0.3 '-'O.eOVeiss)^^^/ hOT4 DNAU;^ 

fi. ii^^DNA MS33-100 Mg/mlT*?T:btL5 (^^^SSS 5 -lOOmM ) o 
[0 0 4 2] 

— StJ^. gag . pol . rev . env X\^^tlh<Dm^'^. tskmctat 
[0 0 4 31 

l^V^^'-f yl-;=^^A^^ (Naldini lo. huIE ; Proc. Natl. Acad. Sci.. 
93:11382-11388(1996)) in vitro(c4^V>r t h^jSg^iimSSttt (growth -ar 
rested) tCiS^i-^fci^>tc:, ^^D^^fr 7 5/ h ^^^--E^att b^^c^tcff g^ff^R 
^A-r'5fciit>t;iffiffi^nrv^5o Z.(0-<^ ^—\^^ in vivo {C*5tt5WS--co-^ 

^^^-r. ;^^om^^/^SX(^^feiffiRl^;£^?|f[1^^^$^<e/5^o7t (Blomere>. J. Vir 

ol. . 71:6641-6649(1997)) o #^^S?aJ5S^ff^««A-r6-<^ ^ 

0^tt<^i<. HIV eVWU>':^iie^T*fe5env . vif . vpr . vpu RUnef t^X 

5 (Zuffereyf^. mffS) o 
[0 0 4 41 
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[0 0 4 5] 

U3Sfi^fJ(^. HIV LTR t^^SB^^^tfo w(7)U3MJ^(^. ig^S^BJiatC:iott 5S:t;^?» 

?i^6^*fflJ!a^-*5V^r . 1SK^t:i^#^^f^-r J: ^ t ;55T'# 5 (Mart 

has J. Viol.. 67:6047-6055(1993)) o 
[0 0 4 6] 

It. !J^-r/^:^mRNAO— a5T?t^?:e< . ;5^0 3 * MLTR m^(D^thh<D::^ M'—l-^^ m 

-RNA {ltfe^:/n-7^^— th— ^J5g(7?^^7^e5 ' {lOLTR ^^fi^SB 

1±(SIN) -rfct). ;6^o::n^(^-<^ ^5^ — (^Sin ^A-<^ ^ — ^ LT^^-Cfe^o 
[0 0 4 7] 

U;D^L/^;5Se>. 3* ftiJLTR c7)^^(7>SSt-(t©JPI;5Sfc5^ U3^^c7) 5 

5 (T^fficOv^p^i^ U;r^ K+att SB^iJ) o oT3S*Sv^^ ^ K^I>*att ifi 

j>C^$nTV^-6U3gB^lj£D5' {IiJ:K#^^-rr t^5-e#^« *P;ti:. — S(5cO 

-rzt^^^X^^o S' {RiJLTR £DU3gH^Uc9i§PJ?i^^*l. th- |fflJ5S{;i:}o 
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[0 0 4 8 1 

(1. 3* {ilLTR <D\}3mm<DmM'r^^^^^m^X\^^^ mi :U3 LTR(D^i:^U 
V-A\S^^^m'^^tlfc{iLm'^XcD]]3^^<D^^ : SIN-78. SIN-45. SIN-36^ 

u^siN-18) n ':f^'f^—-^—mmci6{-f^^i^^—(Dt}mRv^m^m^{:i^i^ 
±t£X^^^'r^i^>^i^^^ /i-:^-<^ ^-f)^mm^titio (-418 

[0 0 4 9] 

ii©^<. P^SP^^n^— ^— ±(?:>Ji?JfEHIV LTR f>te^^DgJ5^;65[^;5^n:^c/c*:)T- 
[0 0 5 0] 

<?:>fe^IitP^ :/ h CO— ^M^-T ^ r ^ J: o T{^t¥ $ n/co :i co 
^Mi^. T^ny^^^i?— ^jgS{C:fo^tt5*A-<^^-RNA co^m^it^ii- ^ J: 5 t:i 
; HIV cotat ae^^#ifcT-eo-<^ ^ -cof^S^-^Jt^tc-f^ J: 9 ; 
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[0 0 5 1] 

:^t;i^m/^>5±i5S^n-f. tat 

[0 0 5 2] 

HIV LTR ;6>^coe^(i. tat ^>y<^V:co h ^ ^^;^T^ ^-<— ^5^— ^Igt-iSS 

oT Lt^Ltf^m^tl^^tat ';55;(^fe-r^^^. HIV LTR ^^?><7)-<^ ^-O^^tt 
5fi;^t-$iM^n5o ^±^J:M^(D RNA fi. /^';/>r-v?>:/V^^/U 

[00 5 3] 

t h1f-< h7<;^fnT>-r/i:';^(CMV) Xti-^ ^ »>^^S^7^7V^ (RSV) OT)^ 
B§^r;ty^^:/y ,y K-<^^—<^ (-ovarii. El 2 ?:#RSt^ - CCL 5: 

tj^RRL -<^^^-(^. 5* m\i3^m*^^±i^w:^^rix\^^^o 

[0 0 5 4] 
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[0 0 5 5] 

LTR ;65<gtfii^tlfc^A"-<^ RNA (DM\^^/i-<Dmm'X. i'fM^tl^^i^ ^ 

^jgfi. tat ^>y^^m^mm\^rz^<<DmmfBmmnhritii->'^^^-^/i^ 

19. r;?Xt^*JS0J»8»(C*5V>riaP^Lfctat -^^^/^ :y v?^->/-<^ ^ - ^ 
[0 0 5 6] 

^fflV^TlBjitX^n^o ^^:^(0^m\t,. m^\-tmA(0^^ ;v::k(0±.m\^^^. 
106 fgoNIH 3T3 aSJiaXiilO^ ^i(^HeLa^Jiao^^t^ J: "9 . ^^y^^U:^ (iX^-^ 
-irvh/l-^^. MO) 8 /ig/mlt7)#ftTT'aiJ^$tb5o 48P*Ppm. JF^ 

[0 0 5 7] 

;a'5J:9^cC. ex vivo it{5^?^SSOffl^^(-:JBft ^ffiffi ^^iiii-T-fc5 9 o 
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[0 0 5 8] 

^fetdie^nfc:/^;^ ^ KpCMVAR8.9 (AVpr AVif AVpu ANef ) t^lfijKbfCo 
pCMVAR8.9(7)nef ite^t03?^'9C7:)ia^iJ^. XhoI^t/BstEIHC i: ^I^NfbtC j: 19 

HIV-1 CO^^^env (DU — i^^. ^ / -6.-^ y VCOtJ^ y T 
/Wt:g|5<4f-^^b. -^^=7 7^^ KpCMVAR8.73 ^#fCo 
[0 0 5 9] 

*:^PJcoSfJ^^IIM^tC:^oV^-C. KpCMVAR8.73 fi: CMV :7^n^ — 

^ y^Y-r—U^^-^^. t^^Z.f)u\t':f'7::^^ KpCMVAR8.73 coSacII \Z.X.^m\\:. 
^T^ct ^;K:§:V^»T>^---c0^ii^e^cJ;oT^^^$tt. KpCMVAR8.74 m% 

[0 0 6 0] 

KpCMVAR8.74 (r?^oTv^^HIV-**SB^iJco. ^-fe >'i^;=^ 5 ' ^:/^-f:^K-:^ 
-a5<4i^^(^^T^I^5feLfCo P^t::. gag it^^cQJigScoiS^iJ^r, ;giSISiR^ 
^r^^ML. y^-^;^^ KpCMVAR8.75 ^#/Co pCMVAR8.75 (i. pCMVAR8.74 

94±gS>Et(DSstII-ClalBr>i-S:. S>XYt^hl^^^sxl\-Z\^\:^^) \^ir 
Ky V^^y-r-Bt^X^r ,h i;i<toT#:^c : 5 ' -GGGACTGGTGAGTGAATTCGAGATC 
TGCCGCCGCCATGGGTGCGAGAGCGTCAGTATTAAGCGGGGGAGAATTAGAT-3' (SE^U#-^ : \ ) 
^r/5 ' -CGATCTAATTCTCCCCCGCTTAATACTGACGCTCTCGCACCCATGGCGGCGGCAGATCTCGAA 
TTCACTCACCAGTCCCGC-3' {BE^U#-^ : _2 ) o 
[0 0 6 1 1 
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^ — ^^tfpCMVAR8.74 (OPstl-SacIlW^T-^r, M4^(OCm :7"n^ — ^ — (c 
^:^t{cX^m:io tet-PSS§tLfc/^'y^-^^>':^^^^5: KpTetAR8.74 

mmm2 

i/>'^^-r/u;^2SA-<^^— 5: Kfl. 3tt-Naidini ^of^S: (Sci.. 27 

2:263-267(1996) ) K^^tif^':fy:^^ KpHR' -CMV-LacZ (cS3^L/Co pHR2fi. 
pHR'4^C0 3' miJLTR (D±.m(Dnef ^n<D llA^m^t^. HIVlgEi^lJ^JSil/^ U;6^oS 

TV^^J:9^.^. L^>^^'>-f 7V:?;*A-<^^-T*foSo pHR2fl, pHR' -CMV-LacZ \:i 
^3feL. 4.6kb Clal-StuI Bf>t4r. ilS ^ LTpHR' -CMV-LacZ ^^V^;5^o;^■ y :=r 

i^;*-^ UTTIB^^ffl-r^PCR J: D {'^S ^ 828:^S»(DClaI-Stu 
I W\)i<0^ pHR' -CMV-LacZ fe3fe04.4kb Stul-Ncol Kff>tS.t^4.5kb Ncol-Clal it 

3?F[5{iz:-C]S^Lfc43COi:Si^^;t^:i^t-j:oT#/c : 5' -CCATCGATCACGA 
GACTAGTCCTACGTATCCCCGGGGACGGGATCCGCGGAATTCCGTTTAAGAC-3' (gS^lJ#-^ : 
-BlXJ- 5 ' -TTATAATGTCAAGGCCTCTC- 3 ' (SH?'i#-^ : A) o 
[0 0 6 21 

:2^^0J^^^^^J^^^^SM^tt-^5V^T. pHR3fl. pHR2cORev S/S^ ^ >^ h (RRE) <^ 
±i^Oenv ^—Vmm<D 148±^S^ (ATG ^^tf) ;^^5^^b-cu^§ i 5 t->'^ 
^—-Q-h^o pHR3(^pHR2(C^5fcL. pHR20 839^S>ctNotI-SpeI W\ 
>t%. mmt U-rpHR2^fflV^^^o::^y Y-r=7^'^—t l.XTU'^m. 

^-r-spcR [^^"om^thtL lAimMmoti-spei m)itw^^^^^t\cx,<>x 

nti : 5 ' -GCGGCCGCAGGAGCTTTGTTCCTTGG- 3 ' (iE^U#-^ : A) 5 ' -TACGT 
AGGACTAGTCTCG- 3 ' (gB^iJ#-^ : _6.) o 
[0 0 6 3] 

-^%m(0%mmMmm\Z.^^^X. pRHSJ^. 310:SS>ttgag :::'-KgS^U (Gag ^ 
V^5U>^^»>>r/^;=^^A-<^^— T-fo^a pHR5(i. pHR2(DNruIt:i i^t^fL. NotI 
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V =^^1^ l^^^ K 5 ' -TTGCGGCCGCAA- 3 ' . (gB^iJ#^ : 7j 

[0 0 6 4] 

^ti^fc (TGGT;i5TGAT--) Ji-::^^^^ i^ —X^h^o pHR6(^pHR5{Cd&5K 

^-f-^-^ bTTlS^{£ffl*r^PCR [zX^i^m^titz 239:^S>P)-AflI-ApoI »r>T- 

J: o r fi # -5 :zt{cx^ xmti : 5 ' -ccactgcttaagcct-3 ' (ga^j#-^ : 

_8) R-(J5' -CAAAATTTTTGGCGTACTCATCAGTCGCCGCCCCTCG-a^ (ia^U#-^ : _9 ) o 
[0 0 6 5] 

±X(D?CR m)i^t.. agETA^a— :=:.:xi/-<>^:?'— pCR2.1 (-T > tf h n ^ 
J: 5 W *9 ttl L J: "9 f-^^ L /c. 

:^mm(Dm(DmMmm{z^\^^x. i^^^^-^ ^—(D5' muRi±. hi 

V-l cDR^^t::^-&Lfc^'>>^^Ii!>-f /w:^(RSV) (7>U3M*S*3t^<5^^>'^^>"9— 
^Ij5:7^a^->57-^-g-tf (y'y:^^ VpML) o pRRLtl. y ^ l/:^^ K y V 
RSV £0^>/^vi^-^I;^>^D^-^- (^^^^^^{uMt^i^pf bT^ 

/W>?;?gA-<^^-T*fe^o pRRLii. [ll^<2>^^#||97/07225-^*#fiS.L. 
^ KpRT43.RSV.F32^t/pRH2t;iS3KL. ;ii^opRT43,RSV.F3cD3.4kb EcoRI-HpalK^T" 
pHR2(7>0.67kb Bglll-NotI m)irRX^pliR2<Dl .7kb Notl-StuI Wr)iX. 5' -A 
ATTGCCGCATOCAGAGATATOTATTrAAGTGCCTAGCTCGATACAATAAACGGGTCTCTCTGGTTAGACC 
A- 3' (ga^iJ#^ : J_0_) -RI^5' -GATCTGGTCTAACCAGAGAGACCCGTTTATrGTATCGAG 
CTAGGCACTTAAATACAATATCTCTGCAATGCGGC- 3 * (SS^iJ#-^ : ±J_) <D:t'J ^ 
K^^^^^cC^-^fiicEcoRI-Bglll :tV Ky — {Z X ^ 
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10 0 6 6] 

:$:mm<Dm(ommmm^^^^r. /u:^^^ ^—(ds' {iijltr tt. hi 

v-1 <D'^x:i'^-^-m^ m^m^^iiLmitcML^x --immMcoitLm^-h) 

^ K-233;0>fb-5O ) ^^tf KpRLL) o 

pRLUi. RSV cDcn^^/^>'i^— ;iiSHIV-l (DZfn^-'^-'^mz.:^^)^^^^^:^'^ 
Ky ^;57 — ^^v^Ta'^^:^^/c^'>'^^7^/^^^A-<^^— -efc^c pRRLf^. 

KpRT43.RSV.F3St;^pHR2t;id^5KL. /5^opRT43.RSV.F303.4kb EcoRI-Hpal 
»f>ft^. pRH2CO0.724kb AlwNI-NotI»f>tS.U^pRH2(751.7kb Notl-StuI W>t-T\ 
y 3f 5 ' -AATTGGAGGCGTGGCCTGGGCGGGACTGGGGAGTGGCGAGCCCTCAGATC- 3 ' (ga?U# 
^ : 1 2 ) :S.U!;^-y ^ i^:t^ K 5 ' -CTGAGGGCTCGCCACTCCCCAGTCCCGCCCAGGCC 
ACGCCTCC-3' (ga^iJ#^ : 1 3 ) h ^^g-^EcoRI-AlwNI :tV ^ U:^^ K 

10 0 6 7] 

c^5' ftijLTR fl. HIV-1 cDR^J^tC^-g-Lfd. t M^-T h :^^n r^^yu;:^ (CMV) 
(7)ii:tuO^;]W (immediate early) ^ 5:t5>^n — (Boshart fe*^ 

^^Ufc (Cell. 41:521-530(1985)) te^BB*&{4fitC^ UT ^ ^ K-673;^)- 
6-1) &^tfo pCCLfi. ':f'7^^ KpRT43.2F3 (7|^S#fF|g5,686.279 -^) ^t>* 
pHR2t;i*5gb. ;^i^opRT43.2F3 coS.Skb Sstl-Hpal »T>H-^. pRH2c^l.7kb Bglll- 
NotI^>T--S.U^pRH201.7kb Notl-StuI W\)^X*. y =f ^ ^ 1/:=^^ K 5 ' -CGTTTAG 
TGAACCGGGGTCTCTCTGGTTAGACCA- 3 ' (iS^iJ#^ : iA) ' -GATCTGGTCTAAC 

CAGAGAGACCCCGGTTCACTAAACGAGCT- 3 ' (iE^'J#-§- : 1 5 ) t^h^S:^ -g^figSstl-Bgl 
11:^ y Ky i9S#^x.5r <t(:ici:or#fco 

[0 0 6 8] 

*^0>^CO5fJcD|IJfe^^ (:/^^^ KpCLL) U:/^^^^/W;:=!i-<::5' 
(^5' ftiJLTR HIV-1 (D>^n^-^-^i^ (te¥§l*^{iMt->E^ bT -78:fiS^ 
{iLt^h) t;i^^^b/c-y--r h^;?/n ^^yL.;^(CMV) CDfe^BI^&fifiti^ Lr-220;i>^ 
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p5-6730:3iWN:xf— KSr^tfo pCLLft. KpRT43.2F3 RX^ 

pHR2t;ii5Kb. ;?)^OpRT43.2F3 c^3.6kb Ncol-Hpal Wt)i^. pRH2cO0-724kb AlwN 
I-NotI»r>i-^t>pRH201.7kb Notl-StuI m)iX\ -CATGGAGGCGTGGCCTG 
GGCGGGACTGGGGAGTGGCGAGCCCTCAGATC-3' (ga^lj#-^ : 1 6 ) RUS' -CTGAGGGCT 
CGCCACTCCCCAGTCCCGCCCAGGCCACGCCTC- 3 ' (gB^lJ#-^ : 1 7 ) t^h^^^ -^/^ScNcoI 
-AlwNI^y >';t7-(;ict "Qg^^^^^liitcioT^fCo 

pRRL.SIN-18 (:ipRRLtC^5KL. mitRV^W&m^ ^ V 3* LRTlC*5(t^ 400iS 
S^EcoRV-PvuII »f;t;^>5^^^nfco 
C00 6 9] 

pRRL.SIN-36 *^pRRLtC*3feL. 3' ftiJLTR (D 493:^S*l'BbsI-AlwNlW>t^. ^ 
y ^ 1^^^ K 5 ' -GATATGATCAGATC- 3 ' (SE^IJS^ : 1 8 ) RXJ 5 ' -C 
TGATCA-3' ^t&I;^^;lpRRLS 31^600. 54kb AlwN-Avrll W\)^Rn%AVh Averll-Bbsl ^Fr 

[0 0 7 0] 

pRRL.SIN-45 t^pRRLf;i*5feU. 3' {|iJLTR (D 493:^S>Pl-BbsI-AlwNI^>t^. ^ 
y ::r^ >^ 1/::^^ K 5 ' -GATATGATCAGAGCCCTCAGATC-3' (gH^iJ#-^ : 1 9 ) R 
U^S' -CTGAGGGCTCTGATCA- 3 ' (BE^'J#-^ : 2 0 ) ^m^pRRLd^5l5C06. Ikb AlwN 
I-Avrll ^>tS:t56.1kb Averll-Bbsl m)^ }l<DZm^L(Om^t^hf^^^^) 

[00 7 1] 

pRRL.SIN-78 ('j:pRRLt:i^3l€L., 3* (lijLTR CO 493:^S^BbsI-AlwNI^>i-^s 5 
' -GATATGATCAGGAGGCGTGGCCTGGGCGGGACTGGGGAGTGGCGAGCCCTCAGATC- 3 ' (gE^U# 
: 2 1 ) 5:1/;^ y ^^'^ X^ir'J' K 5 ' -CTGAGGGCTCGCCACTCCCCAGTCCCGCCCAGGCC 
ACGCCTCCTGATCA-3' (Ba^lj#^ : 2 2 ) MU^t:ipRRL**cZ)0. 54kb AlwNI-Avrll^. 
>T-^D^6.1kb Averll-BbsI »f>T-^ CO 3 gUiiOaS^;^^^?:?^;^- y ^'^^ ^ U;d-^Ky 
- 1 c J: *9 M # ^ ;t ^ r i f c J: o T # o 
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mmms 

, l^zmmt. mti^vY (CMV :/n^-i5^-, 3feWct: h j3 i/'n t:'>it^^S 
/VP16 V^T::!^^^— . 3£tJ=tC 7 fgO^" h 7 i^-f U V-:^^ I/— ^ — 

-<n-y^^^-r:5o t^^oT. vsv G <D^mt. y V-iS 

jard. Proc. Natl. Acad. Sci. USA. 89:5547-5551(1992) ; Ory Proc. Natl 
. Acad. Sci. USA. 93:11400-11406(1997)) o 293G»i^a(i. ii^lO% K"^— 

:^j^«ig±te4'-C*6j^$;h.^o 293G^J5S015cm:7^U'- h y :7 ^ ^ > (GIB 
CO BRL) /^:y>^— v^>^77'^;=^^ ^: KpCMVAR8.74 (D13.36 Mg S.U^S^ 

KpZeoSV2 (7)1.33Mg T% h ^ V;:^ >^ iri 3 >^ b/Co r cr)J#i^&^24^ 
Pa^tC5:?^L. 48B#PBmt-^]iS^. '^:t^»'2b0 ug/mmxl^ V "7^^ ^ 'J \ 
Mg/iDl^^*-r^i$lfit-^^tt;rc, 3'-4iirBlil5^L/c^. 250 ^n->^ggSlb 

J;»9HIV-1 p24 Gag StlSt^loV^T;^ ^ y— ^V-^L/Co 52^cOp24 ^tt^^^^ — V 
^l€?iC^5>tffi^/ca6f;iJt5llUfCo *e:t^5{@cOi?' u — ^-^i^ 12~23ng/ml (Op24 

l^^xj^y V^m\^^'0 . T hJ-t^ ^ V l^m^m. VSV.G ^^^CoV^T^ttT*fo 

[0 0 7 2] 

Mt-4ffl<Op24/VSV.G l^tt^n — l/:^5^'^>f /l-;^*A-<^ ^"^>'^'^^^ 
-v^i-'5t^;^t-oVNT^J'Wb/Co rtvf^co^ n-v-^. CMV ^ n -T-jgtti 
^tl/cA. Victoria y ->'«^i^ >'^^^ K(GFP) (Dm^:^'^'^ h ^^t^—^ 
tttCig^$nfcU>'^'>^/i->^-<^^- (VSV.G m^) -C. ^^^aSl0;i»^O7K 
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(8Mg/ml) #?STT\ -fS^L/c, <S>:tCiS^ L/c ^ n -V-^fe;^ L (exp 

±?t*5i^u, M^mm^i^fz^ w'^\^fc±m^. gfp m&^<DwmmA\^-:> 

VOO-28 (Omim^^^X^X^tzM^m^ (10-28 ^l^^^ti^) m.-x<oti%^ 

[00 7 3] 

n — vo:)f^tH^cfflV^/Co 10-28 FACStii J: ;i>^0]&i^(OGF 

P ^^^JiS^<*i^uffi?gLyhe ^(^^r<7:>»ffl^. -iittt^f^Sa^tiT^dGFP i/V 
^'^^/u::^ (VSV.G ^M) THt-4[H]. ilig^^t:! ( re>:i^(ping) J ) iS^L/c 
o Jim^VSV.G Sl2»cO72'-960#Pp1^tc:it5t*LfCo -bff*. HeLa 

^S^;'jffitl. 3[El@(^t:''V^^tCt''->^^^b. 1.5 X10n.U./ml(:i^L/c (El 
3#BS) ^ 3[fi]g<Dt:'^^-/;6^^0^j3S^a^. n — n>'^ 

[0 0 7 4] 

« A t> . *^ (om^xn^n^^&f)^ h ifejK-r ^ r ^ v ^ t) l r v ^ 

Ji^il^ir^^tef-^^-Cfc'So ^?tm<Dmmit.. ISL/ci^t-. H1Ta^c7)^PJ^c:^oV^ 
[HI 1 
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— gp-Cfct? ; RRE tlrev SlCi*^ V hT^fe "9 ; SAIl>^:/^-f ^ ir^^- 
gS^yr-fc *9 ;U3tiLTR (Dmm^X^h^o 
[[112] 

lias] 
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